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Preliminary screening of virulent strains of Metarhizium anisopliae against 


Monochamus alternatus 
HE Xue-You"[] CHEN Shun-Li'’ [] HUANG Jin-Shui[] 1. Forestry College of Fujian Agriculture and Forestry 
University[] Fuzhou 350002[] China[] 2. Fujian Academy of Forestry[] Fuzhou 350012[] China[] 
Abstract[] Monochamus alternatus is the major vector of pinewood nematode disease[] Bursaphelenchus xylopilus . Ten 
strains of Metarhizium anisopliae[] of which six isolated from M. alternatus[] and four from Anoplophora glabripennis|] 
Pachynematus itoi[] Galleria mellonella and a burrower bug[] Cydnidae[] at different locations[] were tested for the 
sporogenous ability and spore germination rate. Three strains of M. anisopliad] 1291[] 1349[] and 2049[] were selected[] 
and their virulences to M. alternatus and G. mellonella larvae were assayed using the adult-conidial attaching method 
[] attaching all tarsi of adult with dry conidial[] and larva dip method with Beauveria bassiana strain F-263 as the control. 
The results indicated that the three strains of M. anisopliae[] especially the strain 2049[] were highly virulent to M. 
alternatus[] with the cadaver rates as high as 76.9% — 93.194] 1 x 10’ conidia/mlI][] and 57.9% — 75.094] 6.5 x 10° 
-3.4 x 10° conidia/individual[] for larvae 15 d after inoculation and adults 20 d after inoculation respectively[] as 
contrast[] the cadaver rates by the B. bassiana strain F-263 was 96.3 94] 1 x 10’ conidia/mI[] and 55.094] 9.7 x 10° 
conidia/individual[] for adults and larvae[] respectively. However] the virulence of the three strains of M. anisopliae to 
G. mellonella larvae was rather low[] and this suggested that they were strong host specific. The three strains may serve 
as a potential source of biocontrol agents for M. alternatus . 
Key words[] Monochamus alternatus|] Metarhizium anisopliae|] strain selection[] sporogenous ability[] spore germination 


rate[] pathogenicity 
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Table 1 Origin of M. anisopliae and B. bassian strains used in this study 
un uu un 0000 
Strain no. Hosts Geographic origins Isolation time 
795 o0o0o00g üpngangggpnanpad 1990.1 
M . alternatus larva Kimobetu[ JAbuta[ ]Hokkaido[] Japan 
797 OOOd00 üpngapngagpna 1989.12 
M . alternatus larva FFPRI of Japan 
798 OOOd00 üngapngagpna 1989.12 
M . alternatus larva FFPRI of Japan 
1180 OOO0c00dg OOOd00 2000.9 
Anoplophora glabripennis larva Sanying[ ] Ningxia[] China 
1291 000000 OOOO0000 1996.12 
M . alternatus larva Yangming mountain[] Taibei[] China 
1349 OOOO00 OOOOO0000 1997.10 
M. alternatus adult FFPRI of Japan 
1524 üpnapngagpnad Ungu 1999.12 
Pachynematus itoi prepupa Iwate[] Japan 
1775 üUDBnDnu ünapngagpnad 2002.5 
M . alternatus adult FFPRI of Japan 
2049 000000 OOOO0000 2003.12 
Cydnid bug adult Naha[] Okinawa[] Japan 
2115 Du üpngapnggnmnpnand 2004.7 
Galleria mellonella larva Kunigami[] Kunigami[] Okinawal] Japan 
F-263 üpnpnad OOOO 1980.9 
M. alternatus larva Kumamoto[] Japan 





0 F2383000000WO00U000000 00 00D All the strains are M. anisopliae except that F-263 is B. bassiana . 
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01 UUUOUUUUUU 
Fig. 1 The effect of inoculum amount on the spore yields 
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Data are mean + SD[] and the same below. Different small and capital letters above columns indicate 


significant difference between mean spore yields of different strains by Duncan' s multiple range test. 
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02 YWUUUOUUUUUUUUUU 
Fig. 2 Spore germination rate after culturing for different time 
DagapapnaupapnanpadubbBddi -0 0 0P > 0.050 


Same letter shows no significant difference within the same strair{] :-tesi[]P > 0.050. 
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Table 2 The virulence of 4 strains to M . alternatus adults 
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CK 20 0 9 10.0 - 0 
1291 20 9.4 x 10° + 1.99 x 10? 8 80.0 77.8 60.0 
1349 19 6.5 x 10° £3.53 x 10* 8 84.2 82.4 57.9 
2049 20 3.4 x 106 € 3.24 x 10° Y 95.0 94.4 75.0 
F-263 20 9.7 x 10° € 1.75 x 10° 9 65.0 61.1 55.0 
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A3 RARITA ER AF b d ES 7] AR AER (GRUSS 15 KR) 
Table 3 The virulence of 4 strains to M . alternatus larvae (15 days after inoculation) 














1 0 1 D UD U Du ae ae acess ae ied OO00 
Strain no. Tested larvae Died larvae 0 %0 0 %0 Sinton LT] dU 
CK 20 1 - 0 - - 
1291 26 22 83.8 76.9 y = 2.9828 + 2.4300x 6.76 + 1.25 
1349 30 23 75.5 76.7 y 2 3.7084  1.6680x 5.95 x 1.37 
2049 29 27 92.7 93.1 y = 2.8083 + 2.8191 x 5.99 + 1.23 
F-263 2 26 96.1 96.3 y 22.5127 + 3.1629x 6.12x 1.21 
00000 1x10 D U M0 Inoculating concentration was 1 x 107 /mL. 
AA GRE EMO AME M SOR I 
Table 4 The virulence of 4 strains to G. mellonella larvae 
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CK 300 ppm Tween-80 30 0 0 
1291 10 30 13.3 3.3 
10° 30 16.7 13.3 
10’ 30 40.0 33.3 
1349 10° 31 29.2 9.7 
10° 30 12.9 9.7 
107 30 25.8 19.4 
2049 10 31 12.9 6.5 
10° 31 10.0 6.7 
10’ 31 16.7 16.7 
F-263 10 30 23.3 20.0 
10° 30 40.0 40.0 
107 30 100 100 
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